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(57) ABSTRACT 

Disclosed is an optical communication module including a 
module base in an approximately rectangular shape in Which 
the light path member is introduce from one end surface in a 
longitudinal direction, a cover member provided at an upper 
portion of the module base and a plurality of pairs of conduc 
tive members in Which each of the conductive members con 
stituting a pair are respectively disposed at both outside sur 
faces of the module base and Which are electrically connected 
to the light path member, and a concave portion is formed at 
an upper surface of the module base, the cover member is 
formed so as to cover an opening of the concave portion, and 
the conductive members are formed so as to extend for equal 
lengths toWard an upper surface side and a loWer surface side 
of the module base from a center line of a height direction of 
the outside surfaces. 

7 Claims, 10 Drawing Sheets 
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OPTICAL COMMUNICATION MODULE 

BACKGROUND OF THE INVENTION 

1. Field of the Invention 

The present invention relates to an optical communication 
module. 

2. Description of Related Art 

Conventionally, there is knoWn an optical communication 
module Which is provided at an end portion of a light path 
member such as an optical ?ber and an optical Waveguide and 
Which electrically connects the light path member and the 
connector by being connected to a connector on the electronic 

substrate (for example, see JP2007-l57363). 
In such optical communication module, a plurality of elec 

trodes 21 0 are provided at the loWer surface side of the outside 
surface 20011 as shoWn in FIG. 10 and a plurality of contacts 
provided at the inner surface of the connector and the elec 
trodes 210 are to contact each other to be electrically con 
nected When the optical communication module 200 is 
engaged in the holloW portion of the connector (omitted from 
the draWing) from above. 

HoWever, the electrodes 210 are disproportionately pro 
vided at the loWer side of the outside surface 20011 in the 
optical communication module 200 described in JP2007 
157363. Therefore, also in connection With the placement of 
the contacts, the optical communication module 200 alWays 
had to enter the connector in a state Where the loWer surface 

thereof facing doWnWard, that is, the optical communication 
module 200 had to enter the connector in a certain direction. 

Also in connection With pulling of the light path member 300 
Which is to be connected to the optical communication mod 
ule 200, this greatly limits the ?exibility of design of the 
electronic substrate to Which the connector is to be mounted 
also. 

For example, When the optical communication module and 
the connector can only be engaged in a certain direction as 
described above, it is dif?cult to meet the request to make the 
electronic parts thinner in the recent mobile devices. In recent 
mobile devices, there are many devices that have sliding 
mechanism Where tWo electronic substrates Which are elec 
trically connected move in parallel to each other. In order to 
make the mobile devices thinner While being provided With 
the sliding mechanism, it is preferable that tWo electronic 
substrates 240, 240 and tWo connectors 220, 220 are struc 
tured so as to have a positional relation Where the electronic 
substrates and the connectors are arranged alternately as 
shoWn in FIG. 9B and not in a structure Where the tWo elec 
tronic substrates 240, 240 sandWich the connectors 220, 220 
as shoWn in FIG. 9A. HoWever, When the conventional optical 
communication module 200 Which only can connect With the 
connector 220 in a certain direction is used, the 45 degrees 
mirrors 310, 310 (see FIG. 10) at both ends of the optical 
Waveguide ?lm 300 Which is to be connected to the optical 
communication module 200 need to be formed so as to 
oppose to each other in order to have the tWo electronic 
substrates 240, 240 be structured in the above positional 
relation Without tWisting the light Waveguide ?lm 300 as the 
light path member. Further, When the optical Waveguide ?lm 
300 is processed so that the 45 degrees-mirrors 310, 310 at 
both ends of the optical Waveguide ?lm 300 oppose each 
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2 
other, there is a possibility that the operation becomes com 
plicated, the cost may increase and the yield may be reduced. 

SUMMARY OF THE INVENTION 

In vieW of the above problem, an object of the present 
invention is to provide an optical communication module 
Which can improve ?exibility of design of the electronic 
substrate to Which the connector is to be mounted comparing 
to the conventional optical communication module. 

According to a ?rst aspect of the present invention, there is 
provided an optical communication module Which is pro 
vided at an end portion of a light path member and Which 
electrically connects the light path member and a connector 
via an optical signal processing unit by being engaged in the 
connector comprising a module base in an approximately 
rectangular shape in Which the light path member is introduce 
from one end surface in a longitudinal direction, a cover 
member provided at an upper portion of the module base and 
a plurality of pairs of conductive members in Which each of 
the conductive members constituting a pair are respectively 
disposed at both outside surfaces of the module base extend 
ing in the longitudinal direction and Which are electrically 
connected to the light path member, and a concave portion is 
formed at an upper surface of the module base, the cover 
member is formed so as to cover an opening of the concave 
portion, and the conductive members are formed so as to 
extend for equal lengths toWard an upper surface side and a 
loWer surface side of the module base from a center line of a 
height direction of the outside surfaces. 

BRIEF DESCRIPTION OF THE DRAWINGS 

The above and other objects, advantages and features of the 
present invention Will become more fully understood from 
the detailed description given hereinbeloW and the appended 
draWings Which are given by Way of illustration only, and thus 
are not intended as a de?nition of the limits of the present 
invention, and Wherein: 

FIG. 1 is a schematic vieW of a module, a connector and a 

light path member; 
FIG. 2 is a cross-sectional vieW orthogonal to a longitudi 

nal direction of the connector; 
FIG. 3 is an exploded perspective vieW of a module base 

and a cover; 

FIG. 4A is a schematic vieW of the module base and the 
cover in Which a base concave portions are extended to the 
end of a loWer surface from the end of an upper surface of the 
external surface; 

FIG. 4B is a schematic vieW of the module base and the 
cover in Which the base concave portions are extended so as to 

exceed the upper surface and the loWer surface; 
FIG. 5 is a cross-sectional vieW orthogonal to a Width 

direction of the module; 
FIG. 6A is a partial upper surface vieW shoWing a connec 

tion condition betWeen the light path member and the mod 
ule; 

FIG. 6B is a partial upper surface vieW shoWing a conven 
tional connection condition betWeen the light path member 
and the module; 

FIG. 7A is a cross-sectional vieW of the module Which is 
engaged in the connector in a state Where the loWer surface of 
the module facing doWnWard; 

FIG. 7B is a cross-sectional vieW of the module Which is 
engaged in the connector in a state Where the upper surface of 
the module facing doWnWard; 
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FIG. 8A is a diagram showing an example of a sliding 
condition of a conventional electronic substrate; 

FIG. 8B is a diagram showing an example of a sliding 
condition of an electronic substrate using the module of the 
present invention; 

FIG. 9A is a diagram shoWing another example of the 
sliding condition of the conventional electronic substrate; 

FIG. 9B is a diagram shoWing another example of the 
sliding condition of the electronic substrate using the module 
of the present invention; and 

FIG. 10 is a side vieW of the conventional module. 

DESCRIPTION OF THE PREFERRED 
EMBODIMENTS 

Hereinafter, an embodiment of the present invention Will 
be described With reference to the draWings. 

First, the connector 2 and the light path member 3 Which 
are to be connected With the optical communication module 
(hereinafter, called module) 1 according to the present inven 
tion Will be described With reference to FIGS. 1 and 2. Here, 
FIG. 1 is a schematic vieW of the module 1, the connector 2 
and the light path member 3, and FIG. 2 is a cross-sectional 
vieW orthogonal to the longitudinal direction of the connector 
2. 

The connector 2 comprises a connector base 21 and con 
tacts 22, and the connector 2 is ?xed to the electronic substrate 
Which is not shoWn in the draWing. The connector base 21 is 
formed in an approximately rectangular shape having a hol 
loW portion 21a in Which the module 1 engages from the 
upper surface side. The holloW portion 21a is formed in an 
approximate rectangular shape, and four pairs of contacts 22, 
each of tWo contacts 22 constituting a pair being respectively 
positioned at both inner surfaces of the holloW portion 2111 so 
as to be at the same position in the longitudinal direction X, 
are disposed at both inner side surfaces of the holloW portion 
21a by being equally spaced along the longitudinal direction 
X. 
As shoWn in FIG. 2, the contacts 22 are formed by bending 

each of the end portions of a lengthy plate like elastic member 
having conductivity in opposite directions With respect to the 
surface of the plate like elastic member. The center portions 
are indicated as ?xation units 2211 and the end portions are 
indicated as contacting units 22b and lead units 220, respec 
tively. 

The ?xation units 2211 are formed so as to stand approxi 
mately perpendicular from one end of the lead units 220 
Which are disposed parallel to the bottom surface of the con 
nector 2, and the ?xation units 22a are ?xed to the connector 
base 21 at circumference of the stand-up portion. Each of the 
?xation units 22a is bent at the upper end portion, and a 
portion Which extends from the bent portion 22d in an oppo 
site direction of the extending direction of the lead portion 
220 and Which incline doWnWard is the contacting unit 22b. 

Each of the contacting units 22b has a function of a plate 
spring (an arc spring and a line spring) by the bent portion 22d 
betWeen the contacting unit 22b and the ?xation unit 2211. 
When the contacting unit 22b is pressed to the ?xation unit 
22a side, the contacting unit 22b is biased toWard in a direc 
tion separating from the ?xation unit 2211. The contacting unit 
22b is inclined in the direction separating from the ?xation 
unit 2211 progressively toWard the tip of the contacting unit 
22b. Further, the contacting unit 22b has a contact point unit 
22e to contact the after-mentioned electrode 13 of the module 
1 at the tip portion. The contact point unit 22e is bent in the 
direction of the ?xation unit 22a at a predetermined position, 
and the surface of the bent portion of the contact point unit 
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4 
22e Which is the contacting surface With the electrode 13 is 
formed so as to be hemihedry. 
The lead units 220 extend outside of the connector base 21 

so as to be approximately parallel to the bottom surface of the 
connector base 21 via the opening portions formed at the 
loWer surface of the side Wall unit 21b of the connector based 
21. Further, the lead units 220 are electrically connected and 
?xed to the electronic substrate (omitted from the draWing) at 
the extending portions. 
As shoWn in FIG. 1, the light path member 3 is introduced 

into the approximately rectangular module 1 from the after 
mentioned one end surface 11a of the module base 11 toWard 
the longitudinal direction X to be connected With the after 
mentioned optical signal processing unit 14 at inside the 
module 1 (see FIG. 5). The light path member 3 comprises a 
core and a clad (omitted from the draWing) to transmit optical 
signal, and the light path member 3 is an optical Waveguide 
formed in a ?lm-form although it is not limited to this. 

Next, the module 1 Will be described. 
The module 1 comprises the module base 11, the cover 12, 

the electrode 13, the optical signal processing unit 14 (see 
FIG. 5). The module 1 is provided at the end portion of the 
light path member 3, and the module 1 electrically connects 
the light path member 3 and the connector 2 via the optical 
signal processing unit 14 by being engaged in the connector 2. 
The module base 11 is formed in an approximately rectan 

gular shape, and as shoWn in FIG. 3, the module base 11 is 
constructed by stacking the base upper portion 111, the base 
center portion 112 and the base loWer portion 113 in Which 
the lengths and the Widths are formed in the same siZe. Fur 
ther, When the module base 11 is made of ceramic, for 
example, the base upper portion 111, the base center portion 
112 and the base loWer portion 113 are integrally sintered. 
The base upper portion 111 is formed in a U-shape When 

seen from above Which opens in the longitudinal direction X, 
and a rectangular depression 11111 to Which the cover 12 
engages is formed at the upper surface side of the base upper 
portion 111. The opening portion of the U-shape is formed so 
that the opening Width W1 is slightly Wider than the Width of 
the light path member 3 so that the light path member 3 can be 
introduced. Further, the height from the bottom surface of the 
depression 11111 to the bottom surface of the base upper 
portion 111 is formed so as to be higher than the thickness of 
the light path member 3. 

Moreover, four pairs of upper concave portions 111b, each 
of tWo upper concave portions 111b constituting a pair being 
respectively positioned at both outer surfaces of the base 
upper portion 111 so as to have same distance in the longitu 
dinal direction X from the end surface 111a side of the mod 
ule base 11, are formed at both outer surfaces of the base 
upper portion 111 by being equally spaced along the longi 
tudinal direction X. The upper concave portions 111b are 
opened toWard the loWer surface side by leaving shoulder 
portions having a thickness t1 at the upper surface side so that 
the bottom surface of the upper concave portions 111b lead to 
the loWer surface of the base upper portion 111. Further, the 
upper concave portions 111b are formed at the positioned 
along the longitudinal direction Where each of them match 
With each of the contact point units 22e of the contacts 22 
When the module 1 is engaged in the holloW portion 21a of the 
connector 2. Moreover, the upper concave portions 111b are 
electrically connected With the after-mentioned center con 
cave portions 112b and loWer concave portions 11311. 
The base center portion 112 is formed in a rectangularplate 

shape having a rectangular aperture 11211 which penetrates in 
the height direction Z at approximately center thereof. The 
base centerportion 112 is formed so that the thickness thereof 
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is approximately same as the height of the after-mentioned 
light receiving/emitting element 141 of the optical signal 
processing unit 14. Further, the base center portion 112 is 
formed so that the aperture Width W2 of the aperture 11211 is 
narroWer than the opening Width W1 of the U-shape of the 
base upper portion 111. 

Moreover, four pairs of center concave portions 112b, each 
of tWo center concave portions 112!) constituting a pair being 
respectively positioned at both outer surfaces of the base 
center portion 112 so as to have same distance in the longi 
tudinal direction X from the end surface 11a side of the 
module base 11, are formed at both outer surfaces of the base 
center portion 112 by being equally spaced along the longi 
tudinal direction X. Each of the center concave portions 112!) 
opens toWard upper surface side and loWer surface side so that 
the bottom surface of the center concave portion 1121) leads to 
the upper surface and the loWer surface of the base center 
portion 112. Further, each of the center concave portions 112!) 
are formed so as to be disposed at the same position, When 
seen from above, With each of the upper concave portions 
111!) of the base upper portion 111, respectively. Further 
more, the center concave portions 112!) are formed so as to 
have same bottom surface depth as the upper concave por 
tions 11119 of the base upper portion 111. 

The base loWer portion 113 is formed in a rectangular-plate 
shape, and four pairs of loWer concave portions 113a, each of 
tWo loWer concave portions 113a constituting a pair being 
respectively positioned at both outer surfaces of the base 
loWer portion 113 so as to have same distance in the longitu 
dinal direction X from the end surface 11a side of the module 
base 11, are formed at both outer surfaces of the base loWer 
portion 113 by being equally spaced along the longitudinal 
direction X. Each of the loWer concave portions 113a opens 
toWard upper surface side leaving a shoulder portion having a 
thickness of t2 at the loWer surface side so that the bottom 
surface leads to the upper surface of the base loWer portion 
113. Further, each of the loWer concave portions 11311 are 
formed at the same positions, When seen from above, With 
each of the upper concave portions 111!) of the base upper 
portion 111. Moreover, the loWer concave portions 11311 are 
formed so as to have same bottom surface depth as the upper 
concave portions 111!) of the base upper portion 111. Fur 
thermore, the thickness t2 of the shoulder portions of the 
loWer concave portions 11311 are formed so as to have same 
thickness as the thickness t1 of the shoulder portions of the 
upper concave portions 1111). 

Moreover, a substrate for the optical signal processing unit 
14 to be mounted is formed on the upper surface of the base 
loWer portion 113 as described later. 

The module base 11 is formed by stacking the above 
described base upper portion 111, the base center portion 112 
and the base loWer portion 113 so that the lengths and Widths 
are matched. Thereby, in the module base 11, the concave 
portion 11b having a step, Which is opened toWard upper 
surface, is formed (see FIG. 5) and also the base concave 
portions 110 Which are formed by connecting the upper con 
cave portions 111b, the center concave portions 112!) and the 
loWer concave portions 11311 are formed at both outside sur 
faces of the module base 11, four base concave portions 110 
in each side. As shoWn in FIG. 1, the base concave portions 
110 are formed so that the bottom surfaces are formed on the 
same plan surface, and so that the base concave portions 110 
extend in the same length toWard upper surface and toWard 
loWer surface from the center line L, L of the height direction 
Z of each outside surface. 

Here, the base concave portions 110 may extend to the 
loWer surface end from the upper surface end of the outside 
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6 
surfaces of the module base 11 by applying the upper concave 
portions 111!) and the loWer concave portions 11311 which are 
opened toWard upper direction and loWer direction, respec 
tively, as shoWn in FIG. 4A. Further, the base concave por 
tions 110 may extend so as to exceed the upper surface and the 
loWer surface of the module base 11 as shoWn in FIG. 4B 
HoWever, in the later case, the portions of the base concave 
portions 110 Which extend so as to exceed the upper surface of 
the module base 11 and the portions of the base concave 
portions 110 Which extend so as to exceed the loWer surface of 
the module base 11 are to be formed so as to have equal length 
from the outside surfaces. 

Moreover, regardless of the shape of the base concave 
portions 110, there is no need to form all four pairs of the base 
concave portions 110 in a uniformed shape. It is su?icient that 
at least the base concave portions 110 constituting one pair 
Which are positioned at equal distance in the longitudinal 
direction X from the end surface 11a of the module base 11 
are formed in same shape. 
The cover 12 is formed in a rectangular plate shape Where 

the length and the Width of the cover 12 is slightly shorter than 
that of the depression 11111 of the base upper portion 111 and 
Where the thickness of the cover 12 is approximately same as 
the depth of the depression 11111. As shoWn in FIG. 5, the 
upper surface of the cover 12 forms approximately same plan 
surface With the upper surface of the module base 11 by the 
cover 12 engaging With the depression 111a so as to close the 
opening portion of the concave portion 11b of the module 
base 11. 
The electrodes 13 are conductive members of the present 

invention. As shoWn in FIG. 1, the electrodes 13 are the 
conductive contacting pads provided at inner surface of the 
concave of the base concave portions 110 of the module base 
11. Therefore, the electrodes 13 are formed in the same man 
ner as the base concave portions 110. That is, four pairs of 
electrodes 13, each of the electrodes 13 constituting a pair 
being respectively positioned at both outer surfaces of the 
module base 11 extending in the longitudinal direction X so 
as to have same distance in the longitudinal direction X from 
the end surface 11a of the module base 11, are formed at both 
outer surfaces of the module base 11. Further, the electrodes 
13 are formed so as to extend in an equal length toWard upper 
surface side and toWard loWer surface side of the module base 
11 from the center line L, L of the height direction Z in each 
outside surface. Further, the electrodes 13 may extend to the 
loWer surface end from the upper surface end of the outside 
surfaces of the module base 11 as shoWn in FIG. 4A. Further, 
the electrodes 13 may extend so as to exceed the upper surface 
and the loWer surface of the module base 11 as shoWn in FIG. 
4B. 
The electrodes 13 are electrically connected to the optical 

signal processing unit 14. Further, the electrodes 13 outputs 
the optical signal from the light path member 3, Which is 
converted into an electrical signal in the optical signal pro 
cessing unit 14, to the connector 2 and also receives the 
electrical signal from the electronic substrate on Which the 
connector 2 is mounted by contacting the contacts 22 When 
the module 1 is engaged in the holloW portion 21a of the 
connector 2. 
As shoWn in FIG. 5, the optical signal processing unit 14 

comprises the light receiving/ emitting element 141, the inte 
grated circuit 142 and the chip part 143. The light receiving/ 
emitting element 141, the integrated circuit 142 and the chip 
part 143 are all mounted on the substrate formed at the upper 
surface of the base loWer portion 113 inside the concave 
portion 11b of the module base 11. The light receiving/emit 
ting element 141 is disposed so as to receive and emit the light 



US 7,866,898 B2 
7 

Which diffuses through the light path member 3 via the 45 
degrees -mirror 31 at the end of the light path member 3, and 
is electrically connected With the electrodes 13 via the inte 
grated circuit 142 and/or the chip part 143. In such Way, the 
optical signal processing unit 14 can convert an optical signal 
from the light path member 3 into an electrical signal to 
output from the electrodes 13, and can convert an electrical 
signal from the electrode 13 into an optical signal to output 
from the light path member 3. 

Moreover, because the light receiving/ emitting element 
141 has a height approximately same as the thickness of the 
base center portion 112 of the module base 11, there is no 
need to adjust the height by providing a spacer as in the 
conventional case, and the 45 degrees mirror 31 can be dis 
posed on the light receiving/ emitting surface just by adhering 
the light path member 3 on the base center portion 112. In 
addition, because the aperture Width W2 of the aperture 11211 
of the base center portion 112 is formed so as to be narroWer 
than the opening Width W1 of the base upper portion 111, the 
adhering are of the light path member 3 and the base center 
portion 112 can be larger as shoWn in FIG. 6A comparing the 
conventional adhering area of the light path member 300 and 
the spacer 400 shoWn in FIG. 6B. Particularly, the light path 
member 3 can be prevented from pealing off because the edge 
portion of the light path member 3 Which is easily peeled off 
can be adhered. 

According to the above described module 1, the optical 
signal processing unit 14 can be housed in the concave por 
tion 11b of the module base 11 and the electrodes 13 and the 
contact point units 22e of the contacts 22e can be made to 
contact one another in a similar manner in any of the case 
Where the module 1 is engaged in the holloW portion 21a of 
the connector 2 in a state Where the loWer surface of the 
module 1 facing doWnWard as shoWn in FIG. 7A and the case 
Where the module 1 is engaged in the holloW portion 21a of 
the connector 2 in a state Where the upper surface of the 
module 1 facing doWnWard as shoWn in FIG. 7B. Therefore, 
the ?exibility of design of the electronic substrate to Which 
the connector 2 is to be mounted can be improved comparing 
to the conventional module Which only can be engaged in a 
certain direction With respect to the connector 2. 

Further, in the module 1, the upper surface of the cover 12 
forms approximately one plan surface With the upper surface 
of the module base 11. Therefore, the contact betWeen the 
electrodes 13 and the contacts 22 can be stable even When the 
module 1 is engaged in the holloW portion 21a of the connec 
tor 2 in a state Where the upper surface of the module 1 facing 
doWnWard. 

Furthermore, the upper surface side of the module 1 can 
face the electronic substrate and the loWer surface side of the 
module 1 can face the electronic substrate in a similar manner 
as described above even When the module 1 is re?oW mounted 
directly on the electronic substrate (omitted from the draW 
ing) and not being engaged in the connector 2. 

Moreover, When the module 1 can be engaged With the 
connector 2 either in a state Where the loWer surface of the 
module 1 facing doWnWard and in a state Where the upper 
surface of the module 1 facing doWnWard as described above, 
the tWo connectors 2, 2 can be connected to the tWo electronic 
substrates 4, 4 so that the electronic substrates and the con 
nectors are arranged alternately as shoWn in FIG. 9B There 
fore, the distance 12 betWeen the tWo electronic substrates 4 
can be shorter comparing to the distance 11 betWeen the 
electronic substrates 240 in the conventional arrangement of 
the substrates Where the tWo electronic substrates 240 sand 
Wich the connectors 220, 220. Thus, a request for making the 
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8 
electronic parts thinner in the recent mobile devices having a 
sliding mechanism can be met. 

Further, the radius R2 at the bending part of the light path 
member 3 can be made larger than the radius R1 at the 
bending part of the conventional light path member 300 by 
using the module 1 even When the distance 11 betWeen the 
electronic substrates 4 Where the module 1 is being used and 
the distance 11 betWeen the electronic substrates 240 in the 
conventional arrangement of the substrates are equal distance 
as shoWn in FIGS. 8A and 8B. Therefore, damage to the light 
path member 3 due to the sliding motion of the electronic 
substrates 4, 4 can be reduced. 

Here, in the above embodiment, the upper surface of the 
cover 12 does not have to be formed on an approximately 
same plan as the upper surface of the module base 11. In such 
case, it is suf?cient as long as a condition Where the contact 
betWeen the electrodes 13 and the contacts 22 become 
unstable due to the upper surface of the cover 12 interfering 
the bottom surface of the holloW portion 2111 does not occur 
When the module 1 is engaged in the holloW portion 21a of the 
connector 2 in a state Where the upper surface of the module 
1 facing doWnWard. 

Moreover, as for other aspects, the present invention is not 
limited to the above described embodiment and it is needless 
to say that the present invention can be arbitrarily modi?ed. 

According to a ?rst aspect of the preferred embodiment of 
the present invention, there is provided an optical communi 
cation module Which is provided at an end portion of a light 
path member and Which electrically connects the light path 
member and a connector via an optical signal processing unit 
by being engaged in the connector comprising a module base 
in an approximately rectangular shape in Which the light path 
member is introduce from one end surface in a longitudinal 
direction, a cover member provided at an upper portion of the 
module base and a plurality of pairs of conductive members in 
Which each of the conductive members constituting a pair are 
respectively disposed at both outside surfaces of the module 
base extending in the longitudinal direction and Which are 
electrically connected to the light path member, and a con 
cave portion is formed at an upper surface of the module base, 
the cover member is formed so as to cover an opening of the 
concave portion, and the conductive members are formed so 
as to extend for equal lengths toWard an upper surface side 
and a loWer surface side of the module base from a center line 
of a height direction of the outside surfaces. 

Preferably, at least one pair of the conductive members, 
each of the conductive members constituting the one pair 
being disposed so as to have equal distances from an end 
surface in the longitudinal direction, is formed so as to extend 
to a loWer surface end from an upper surface end of the 
outside surfaces. 

Preferably, at least one pair of the conductive members, 
each of the conductive members constituting the one pair 
being disposed so as to have equal distances from the end face 
in the longitudinal direction, extends so as to exceed the upper 
surface and a loWer surface of the module base and is formed 
so that extending portions in the upper surface and extending 
portions in the loWer surface are equal lengths. 

Preferably, the cover member is formed so that an upper 
surface of the cover member forms an approximately one plan 
With the upper surface of the module base. 

Preferably, the light path member is an optical Waveguide 
formed in a ?lm-form. 

According to the present invention, a concave portion is 
formed at the upper surface of the module base, and a plurality 
of pairs of conductive members, in Which each of the conduc 
tive members constituting a pair is respectively disposed at 
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both outside surfaces of the module base, are formed so as to 
extend for equal lengths toward an upper surface side and a 
loWer surface side of the module base from a center line of a 
height direction of the outside surfaces of the module base. 
Therefore, the conductive members as electrodes and the 
contacts of the connector can be made to contact each other in 
a similar manner even When the optical communication mod 
ule is inserted in the connector in a state Where the upper 
surface side thereof facing doWnWard or When the optical 
communication module is inserted in the connector in a state 
Where the loWer surface side thereof facing doWnWard by 
housing the optical signal processing unit in the concave 
portion of the module base. Therefore, ?exibility of design of 
the electronic substrate to Which the connector is to be 
mounted can be improved comparing to the conventional 
optical communication module Which can only be engaged in 
the connector in a certain direction With respect to the con 
nector. 

The entire disclosure of Japanese Patent Application No. 
2008-100918 ?led on Apr. 9, 2008 including description, 
claims, draWings, and abstract are incorporated herein by 
reference in its entirety. 

Although various exemplary embodiments have been 
shoWn and described, the invention is not limited to the 
embodiments shoWn. Therefore, the scope of the invention is 
intended to be limited solely by the scope of the claims that 
folloW. 
What is claimed is: 
1. An optical communication module Which is provided at 

an end portion of a light path member and Which electrically 
connects the light path member and a connector via an optical 
signal processing unit by being engaged in the connector, the 
optical communication module comprising: 

a module base, having an approximately rectangular shape, 
in Which the light path member is introduced from one 
end surface in a longitudinal direction; 

a cover member provided at an upper portion of the module 
base; and 

a plurality of pairs of conductive members Which are elec 
trically connected to the light path member, Wherein in 
each of the pairs the conductive members constituting 
the pair are respectively disposed at both outside sur 
faces of the module base extending in the longitudinal 
direction, 

Wherein the module base comprises a base upper portion, a 
base central portion, and a base loWer portion, Which are 
stacked so as to form a concave portion at an upper 

surface of the module base, 
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Wherein the cover member is formed so as to cover an 

opening of the concave portion, and 
Wherein the conductive members are formed so as to 

extend for equal lengths toWard an upper surface side 
and a loWer surface side of the module base from a center 
line of a height direction of the outside surfaces. 

2. The optical communication module as claimed in claim 
1, Wherein at least one pair of the conductive members, the 
conductive members constituting the one pair are disposed so 
as to be equal distances in the longitudinal direction from an 
end surface of the module base, and each of the conductive 
members constituting the one pair is formed so as to extend to 
a loWer surface end from an upper surface end of the outside 
surface at Which the conductive member is disposed. 

3. The optical communication module as claimed in claim 
1, Wherein in at least one pair of the conductive members, the 
conductive members constituting the one pair are disposed so 
as to be equal distances in the longitudinal direction from an 
end surface of the module base, and each of the conductive 
members constituting the one pair extends so as to exceed the 
upper surface and a loWer surface of the module base and is 
formed so that an extending portion thereof extending past the 
upper surface and an extending portion thereof extending past 
the loWer surface are equal lengths. 

4. The optical communication module as claimed in claim 
1, Wherein the cover member is formed so that an upper 
surface of the cover member and the upper surface of the 
module base approximately lie in a same plane. 

5. The optical communication module as claimed in claim 
1, Wherein the light path member is an optical Waveguide 
formed in a ?lm-form. 

6. The optical communication module according to claim 
1, Wherein the base upper portion of the module base is 
formed in a U-shape opening in the longitudinal direction 
When seen from above, 

Wherein the base central portion of the module base is 
formed in a rectangular plate shape having a rectangular 
aperture Which penetrates through the base central por 
tion in a height direction at approximately a center of the 
base center portion, and 

Wherein the base loWer portion of the module base is 
formed in a rectangular plate shape. 

7. The optical communication module according to claim 
1, Wherein the light path member is attached on the base 
central portion. 


